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ABSTRACT 

This report describes the efforts of three urban 
school districts participating in the Urban Schools Science and 
Mathematics Program (USSAMP) to enhance mathematics and science 
eduC':ition in the middle grades and ':o prepare more African-American, 
Latino, and female students for career opportunities in technology 
and science. In Atlanta (Georgia), activities of the USSAMP program 
included establishing a professional development institute and a 
Saturday Mathematics and Science Academy, providing increased student 
supports for math and science, and introducing middle grade students 
to algebra. The Cleveland (Ohio) effort included activity-based 
instruction, mathematics and science clubs, mathematics competitions, 
a school banking program, science fairs, career awareness education, 
self-esteem building efforts, and professional development, as well 
as other activities. The Detroit (Michigan) project involved a 
Saturday Institute as part of teacher professional development, 
increased school instruction time for mathematics and science, the 
purchase of materials, family mathematics sessions, and career 
awareness supports. A final chapter summarizes lessons learned at the 
three sites in vision formulation, the importance of district-level 
support , the principal * s role, planning, technical assistance, 
ongoing professional development, minority contributions, access to 
algebra, and oth^r areas. An appendix lists participants, resources, 
and members of che Academy for Educational Development Board of 
Directors. (JB) 
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FOREWORD 



For several years it has been our privilege to oversee the Urban Schools Sci- 
ence and Mathematics Program (USSAMP). The program, sponsored by the Ford 
Motor Company and the U. S. Equal Employment Opportunity Commission, was 
initiated in response to growing concern about the underrepresentatlon of 
African-Americans, Latinos, and females in precollege mathematics and science 
courses and in careers in science and technology. 

In the fall of 1989, Ford Motor Company awarded grants to three urban school 
districts to support activities to improve the mathematics and science achieve- 
ment of African-American, Latino, and female middle-grades students in three 
cities where Ford had a large corporate presence: Atlanta, Cleveland and Detroit. 
Over the next two years, participating schools undertook a number of innovative 
activities to enhance the teaching and learning of mathematics and science. 

USSAMP was fueled by a vision of equity: that African-American, Latino, 
and female students could reach high levels of achievement in both mathematics 
and science, given high teacher expectations, effective curriculum and teaching 
strategies, and adequate curricular and non-cunicular supports. The USSAMP 
experience • hows that this is true. This report provides many examples of the 
excellent work in mathematics and science that African-American, Latino, and 
female students can achieve. It describes these activities in detail in the hope that 
other middle-grades educators will be inspired to work to improve the mathemat- 
ics and science education and achievemeiii of these students. 

USSAMP also provides an excellent example of a growing trend in American 
education: a dynamic partnership between the coiporate sector and the schools 
to impro\e educational opportunities for disadvantaged youth. The program is 
evidence of FoixJ Motor Company's ongoing commitment to equity in the work- 
place and of the corporate sector's commitment to improving educational oppov- 
tunitics for disadvantaged youth. We hope that this report will encourage other 
members of the corporate sector to work in partnerships with schools and school 
districts to improve the cducaticMial achievement of disadvantaged youth and to 
prepare them for the challenging workplace of the future. 
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I never knew how exciting math and science could be. Now 
am flying higher and higher in math and science." 

Saturday Academy student in Atlanta 



CHAPTER ONE 

INTRODUCTION 



Children of color and fcintdes need opportunities to make connec- 
tions w ith mathematics and science, to see them as related to the real 
world and their every day lives. They need to understand their ///a- 
tory in these fields, and to see the connections betw een mathematics 
and science and possible future careers, — Member of USSAMP 
technical assistance team 

This report describes the efforts of three urban school districts, partic- 
ipating in the Urban Schools Science and Mathematics Program 
(USSAMP), to enhance mathematics and science education in the middle 
grades. It reflects the experiences of educators in the three project cities, 
as well as those of other educators engaged in middle-grades mathematics 
and science reform activities, and describes many of the lessons leanied 
from this work. The major purpose of this report is to encourage and 
assist educators to undertake activities to improve the teaching of middle- 
grades mathematics and science. 

The Academy for Educational Development (AED) initiated USSAMP 
in the fall of 1988 with support from the Ford Motor Company under an 
agreement with the U.S. Equal Employment Opportunity Commission. 
The goal of the program was to prepare more African- American, Latino, 
and female students to take advantage of career opportunities in technol- 
ogy and science. To achieve this, USSAMP sought to enhance the quality 
of middle-grades mathematics and science education so that more 
African-American, Latino, and female students would enter high school 
prepared to take advanced courses in these subjects. The program was 
implemented in three cities where the Ford Motor Company had a strong 
corporate presence — Atlanta, Cleveland, and Detroit. 

Major Assumptions 

USSAMP was grounded on three major assumptions: 

• African-American, Latino, and female students can reach high 
levels of achievement in both mathematics and science, given 
high teacher expectations, effective curriculum and teaching 
strategies, adequate cuiricular and noncurricular supports, and 
access to critical courses (such as algebra). 
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• Improvement strategies should focus on the middle grades, where 
science and mathematics curricula become more challenging and 
where mathematics choices and performance can become deci- 
sive factors in future educational and career choices. 

* Algebra is a critical factor in determining African-American, 
Latino, and female students' access to advanced high school 
mathematics and science courses and to careers in science and 
technology. 

Background 

AED developed USSAMP in response to growing concerns about the 
quality of mathematics and science education in our public schools. Var- 
ious studies have concluded that U.S. schools arc not adequately prepar- 
ing large numbers of students for participation in the workplace of the 
future. In 1983. the National Science Board's Commission on Precollege 
Education in Science, Mathematics, and Technology concluded that 
"alarming numbers oF young Americans are ill-equipped to work in, con- 
tribute to, profit from, and enjoy our increasingly technological society."' 
This situation has not changed dramatically in the past ten years and will 
only worsen as new- technologies continue to require an ever more literate 
and flexible workforce — and as the science and technical competencies 
required in existing jobs increase. 

Other concerns pertain to issues of equity in mathematics and science 
education. In general, African-American, Latino, and female students 
receive less precollege mathematics and science instruction and perform 
at lower levels on standardized tests than do white male students. Their 
participation and achievement in postsecondary mathematics and science 
courses is low. and they are severely underrepresented in mathematics- 
and science-related professions. African-Americans, Latinos, and females 
receive a disproportionately small number of degrees in mathematics, 
engineering, iWtd the physical sciences, and hold a small proportion of 
jobs in these fields: in 1980, 3 percent of scientists and engineers were 
African-American. 2 percent were Latino, and 12 percent were women.' 
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Middle-Grades Mathematics and Science Education 

When USSAMP was initiated, in many urban school districts there 
was a (general apathy to mathematics and science on the part of 
teachers, administrat(n\s, and students, and little tnovemeni for 
chani^e. Many studcfUs could move through the middle gnules w ith- 
out receivifii^ ofull year of science. There was a i^cneral reliance on 
textbooks, little activity-based learning, and almost no technology. 
There were few opportunities for the average student to nuike the 
connection between mathematics and science and future careers. 
And there was fu? concept of "algebra for all students, " — Member 
of USSAMP technical assistance team 

The low participation and achie\enient of African-American, Latino, 
and female students in advanced mathematics and science courses derive 
from a number of factors. Chief among them are the following: 

• Outmoded middle-grades mathematics and science curricula. 
Middle-grades mathematics and science curricula are overly 
dependent on textbooks and methods of instruction that empha- 
size drill and rote learning and the acquisition of arithmetic facts, 
rather than on problem solving and higher-order thinking skills. 
Typically, curricula are almost completely lacking in activity- 
based instruction and ofler limited hands-on activities to help stu- 
dents make the connections between mathematics and science 
and real-world experiences and future career opportunities. 

• Insufficient preparation of middle-gnules mathematics and sci- 
ence teachers. The quality of middic grades mathematics and 
science instruction is uneven. Middle-grades mathematics and 
science teachers are often unprepared to teach the subjects effec- 
tively, especially given emerging technologies and the increased 
need for activity-based approaches. Many do not ha\'e credentials 
in the subject areas. This situation may ha\e a greater impact on 
the achie\'ement of African- American and Latino students than on 
white students, since mathematics and science teachers of African- 
American and Latino students are often not specialists but hold 
K-8 certification. Further, in many school systems the least cre- 
dentialed teachers are ]')laced in the poorest schools.'^- 

• Mils Is niM U) Miiiiiosl tlKH inatn leathers wUo lacK eivJcntiaK in s|X.vilif siibjal areas are luM c\eel- 
lent teaeheis In iaei. in altemalKe selnH)|s aeross (he e(Hinir\, nian\ ereative (eaehers v\i(h(Hi( eredon- 
lials in spceilk- areas are teaehini:. Hossever, iii\en nes^ eiirricula. approaehes. anti emerging leelinol- 
opios in nialhcnialies ami seieiue aiueanon. hcini: cardcniialcd nin\ he eriiieal loi elTeeii\e leaehint:. 
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Uick of ongoing professional development in mathematics and 
science. Many school districts do not provide the professional 
development necessary to keep teachers abreast of new content 
and innovative teaching strategies in mathematics and science 
and to enable them to provide motivational experiences for stu- 
dents and help students apply what they have learned to real- 
world situations. Further, teachers have few opportunities to 
share with and learn from their peers. 

Absence of physical science and algebra in the middle-grades 
curriculum. Many middle-grades students do not take science 
and mathematics every semester. In particular, physical science is 
often treated as an elective. And many middle-grades schools do 
not offer prealgebra or algebra courses to the majority of 
students. 

Lack of resources. Urban schools do not have the materials, 
equipment, and textbooks required to provide students with a 
quality education in mathematics and science: some do not have 
the resources to provide teachers with the professional develop- 
ment necessary to promote effective use of new technology and 
textbooks. 

Insufficient guidance and support services. Schools often provide 
insufficient guidance to enable students to select courses wisely. 
In maiiN schools, guidance counselors are overwhelmed by unre- 
alistic student-counselor ratios and may be unable to provide ade- 
quate counseling. Additional supports, such as mentoring, tutori- 
als, ; nd career-awareness education, may also be limited or 
lackiig. These factors may be particularly damaging to students 
in the lower tracks, who tend to receive less counseling and fewer 
supports, and who may lack networks in their lives and commu- 
nities to promote and support their interest in mathematics and 
science. 

Tracking of African- American, Latino, and female students. 
Teachers and guidance counselors often have low expectations 
for African-American, Latino, and female students in terms of 
their science and mathematics achievement. Consequently, these 
students are frequently tracked into low-level mathematics 
courses, limiting their access to algebra and advanced courses, 
like calculus, needed for college science and engineering pro- 
grams and for many jobs. Further, many schools have insufficient 
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support services, such as tutoring and mentoring, to help 
African-American, Latino, and female students succeed in upper- 
level mathematics and science courses they do manage to take. 

Program Description 

Three major components formed the basis of USSAMP's strategy to 
increase African-American, Latino, and female achievement in mathe- 
matics and science in the middle grades: 

• Rev..ied mathematics and science curricula, focusing on problem 
solving, higher-order thinking skills, integrating new technolo- 
gies into the classroom, and making instruction and content rel- 
evant to daily life ana to the workplace 

• Effective professional development, including training on revised 
curricula, aimed at increasing knowledge of new approaches in 
teaching mathematics and science and changing teachers' per- 
ceptions of the abilities of African-American, Latino, and female 
students in these subjects 

• Improved academic and nonacademie supports, including coun- 
seling, career awareness activities, mentoring, tutoring, and moti- 
vational supports 

Three urban school districts — Atlanta, Cleveland, and Detroit — with 
large African-American and Latino populations and a strong Ford Motor 
Company corporate presence — were chosen as USSAMP sites. In 1989, 
each of the districts received a S5,0{)0 planning grant. The major purpose 
of the planning period was to enable districts to conduct comprehensive 
assessments of middle-grades mathematics and science education and to 
develop overall strategics for improvement. Other important planning 
activities for each district were the selection of participating schools, the 
convening of a planning team, a two-day retreat, the design of an 
improvement strategy responsi\e to local needs and resources, and the 
writing of a proposal. 

District planning teams included central office administrators: middle- 
grades administrators and teachers: representatives of business, industry, 
and community-based organizations involved in mathematics and science 
education: and parents. The team was responsible for evaluating the dis- 
trict's needs and capacity in mathematics and science education, and for 
submitting a proposal to ARD. In assessing the situation, planning teams 
considered student achievement in mathematics and science: the strengths 
and weaknesses of mathematics and science curricula in the middle 
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grades; professional development activities for middle-grades mathemat- 
ics and science teachers; the levels and kinds of academic and nonaca- 
demic student supports in science and mathematics; existing exemplary 
mathematics and science programs and activities; and the extent of 
involvement of business, industry, institutions of higher learning, and cul- 
tural and community-based organizations in the district's science and 
mathematics programs. 

AED encouraged districts to develop strategies and solutions respon- 
sive to local needs and resources, within certain guidelines: 

• PiT/grams were to be school-based and targeted to the middle 
grades. 

• District approaches were to be collaborative, drawing as much as 
possible on existing community efforts, resources, and expertise, 
and including representatives of industry, business, postsecond- 
ary institutions, and community-based organizations, as well as 
families. 

• District responses were to contain some clement of the three 
basic USSAMP components described above: cuniculum devel- 
opment, enhanced professional development, and increased and 
improved student supports. 

• Programs were not to be remedial, but were to focus on preparing 
more African-American, Latino, and female students to take 
advanced mathematics and science courses and to pursue careers 
in science and technology. 

AED convened a national advisory panel of experts in mathematics 
and science education to provide guidance to the program and keep it 
abreast of the latest trends and research in mathematics and science edu- 
cation. AED also convened a technical assistance team to help the sites 
plan their projects. (The appendix lists the names of both advisory panel 
and team members.) Members of the advisory panel and the technical 
assistance team reviewed the proposals, provided feedback to the school 
districts, and suggested changes. Representatives from two of the districts 
attended an intensive two-day planning meeting in Washington, D.C. at 
which AED program staff helped them design their projects. FH)liowing 
approval of final proposals, USSAMP awarded grants of S35(U)00 each 
to Atlanta, Cleveland, and Detroit Public Schools. 

The proposals had a number of common elen'jcnts to ensure an increase 
in the number ol* African-American, Latino, and female students from the 
target schools who would be interested in and prepared to succeed in col- 
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lege preparation mathematics and science courses. These common ele- 
ments formed the basis of the vision that shaped USSAMP activities in 
the participating districts. This vision addressed three areas of concern — 
academic excellence, equity, and student supports, as outlined in the box 
below. 



Academic Excellence 

Highly knowledgeable and capable teachers 
High content cuniculum 
Resource-rich learning environment 

Ec/iiity 

High teacher expectations for all students 
High student expectations and self-esteem 
Equal access of all students to information and opportunities 

Student Supports 

Increased and impro\*cd supports for students 
Support and involvement of families 

Support and involvement of community-based organizations and 
business 

I 

The next three chapters describe the approaches and strategies that each 
school district undertook to make this vision a reality. The last chapter 
summari/xs the lessons USSAMP activities yielded about enhancing 
mathematics and science education in the middle grades. 

Kndnotts 

1. Comniission on Prccnllcjic Kducalion in Science. Maihcniahcs, and Tcchnolog). l^tei nlUxi' htu- 
(tition m St jctu r. Xhrhniuitit \. iitui Tcchtuiltfi^y (National Science Boai\l: VVashinghm. D.C.: 
as ciied ni Sandra Brock Jilnell. ' lUMness/hdncalion Partnerships: Palh\vj>s lo Success lor Black 
Siudenis in Science and Malliematics.** Jinanal of Sri^ro lulmatinn (\'ol. 59. Ni». .V Wi)). 

2. Task l orcc on Women. Minorities, and the Handicapped in Science and Techn(>lo«»\. Chumiinii 
Aincrifn: The V«*\i' larc ol Si iciu c ami hmiuwcnin^ (Washingtun. J").C.: National Science I'ounda- 
lion. \^m\. 



CHAPTER TWO 

THE ATLANTA USSAMP PROJECT 



/// my school, wc don't talk about haskcthall superstars. Wc talk 
about mathematics and scictice superstars. The kids in the science 
club have bei^un to hani^ out toi^ethcr — thcy^re so proud of doini^ 
w ell in math and science. — LLSSAMP principal 

Introduction 

In 1989, Allanla Public Schools (APS) had a total enrollment of 64,000 
students. 93 percent of whom were African-American, Spurred on by 
districtwide standardized tests scores that were lower than the national 
average in mathematics and science, in 1985. APS had undertaken a 
systennvide effort to improve student achievement in these areas, especi- 
ally in the middle grades. This initiative included curriculum revision, 
professional development, and school visitations by a special team of 
resource personnel. Strong collaborations between the school system, 
businesses, and institutions of higher education enhanced these activities. 
This effort led both to increased student achievement in mathematics and 
science and to a clear picture of the urgent need to continue looking for 
new wa\s to improve middle-grades mathematics and science education. 
APS viewed USSAMP as an excellent vehicle for doing this. 

The Planning Period 

In response to AHD\ invitation to participate in L^SSAMP. the APS 
superintendent appcMnted an ad hoc committee of central office personnel 
and middle-^Tadcs educators and administrators to begin work on the 
planning process and. specifically, to organize the two-day planning 
retreat. The committee requested that the APS Department of Research 
and Hvaluation conduct a needs assessment on middle-grades science and 
mathematics education and report on its findings at the retreat. 

The retreat took place in Jul\ 1989. At that time, the full planning team 
— made up of members of the ad hoc committee and representatives of 
business and industry, community-based organizations, postsecondary 
institutions, the laiget sch(H)ls, and the SouthHast Consortium for Minor- 
ities in iMigineering — appcMiited the APS mathematics and science coor- 
dinalor to be llie planning team leader. The planning team held follow-up 
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sessions in August and September to design the USSAMP project and 
prepare the proposal for submission to AED. 

The Target Schools 

Early in the planning period, the planning team selected two middle- 
grades schools considered typical for the district — Martin Luther King, 
.In and John F. Kennedy Middle Schools, King had an enrollment of 850 
students, of whom 93 percent were African-American and 89 percent 
were from low-income families. Kennedy had an enrollment of 700 stu- 
dents: 100 percent were African-American, and 82 percent came from 
low-income families. In 1989, student achievement (as measured in 
standardized tests) was below the national average in both mathematics 
and science at King. At Kenned}, students' science performance was 
above the national average: however in mathematics, achievement was 
well below the national average. 

Middle-Grades Mathematics and Science Education 

The planning team undertook an assessment of nuddle-grades mathe- 
matics and science education, which revealed a picture similar in many 
ways to the situation described in chapter 1. The team noted the poor 
preparation of many APS middle-grades mathematics and science teach- 
ers. In the system as a whole. 50 percent of science teachers and 25 per- 
cent of mathematics teachers had credentials in the subject areas. At the 
target schools, only M) percent of science teachers (2 of 7) and 9 percent 
of mathematics teachers (I of 1 1) were certified in their subject area. In 
the words of a middle-grades principal, "Many teachers were good arith- 
metic teachers, but they simply didn't have a solid mathematics and sci- 
ence background.'' 

As part of the assessment, the planning leaiii included a survey of 
mathematics and science teachers and administrators at the two partici- 
pating schools. Many teachers spoke of a general lack of acli\ ity-based 
instruction in science and mathematics and emphasized a need for ongo- 
ing professional development lo keep leacliers abreast of new content and 
innovative leaching approaches. They reported a lack of equipment for 
in\()lving students in mathematics and science activities and a lack of 
adxanced textbooks. Teachers also cited a dearth of opportunities allow- 
ing them lo share with and learn from their peers. The assessment furthci' 
re\ ealed that many APS students did not receive physical science instruc- 

1 '"^ 
i O 
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lion in the eighth grade, and thai many did not receive algebra or 
prealgebra instruction in the middle grades, 

A major strength that the needs assessment identified was what one 
planning team member described as a "premier coalition between the 
comm.unity and public education." This coalition included a number of 
local colleges and universities, and specifically several historically Black 
colleges with a strong commitment to teacher education in mathematics 
and science. These institutions provided a number of exemplary programs 
for APS students and teachers: 

• A Saturday Science Academy conducted by Clark Atlanta Uni- 
versity, exposing over 200 APS students to activity-based science 
and mathematics education 

• An eight-week intensive summer program for 60 high school stu- 
dents in science, mathematics, and engineering provided by the 
Resource Center for Science and Engineering at Clark Atlanta 
University 

• A summer enrichment program emphasizing health careers at 
Morehouse College 

• The Woodanv Wilson series of workshops hosted at Spelman 
College during the summer for high school mathematics 
teachers 

• A summer mathematics degree program for high school mathe- 
matics teachers at Hmory Universit\ 

• Summer workshops for teacher-trainers in schools sponsored by 
the SouthF-last Consortium for Minorities in Hngineering. which 
also provided small grants to schools for field trips 

The planning team cited the existence of these outstanding partnerships 
in the district as a sirengtii on which USSAMP could build. 

Program Description 

The Atlanta project, called MS=K' (Mathematics and Science = King and 
Kennedy), began in May 1990. Its overall objectives were the following: 

• Increase the effectiveness of middle-grades teachers in providing 
maihematics and science instruction — and, specifically, to 
increase teacher skills and knowledge in leaching algebra 

• Improve student motivaticMi, knowledge, and performance in sci- 
ence and mathematics 
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• Provide all students in the two schools with the opportunity to 
advance from arithmetic to preaigebra in seventh grade and to 
take preaigebra or algebra in the eighth grade 

One of the major activities that the Atlanta USSAMP project undertook 
to achieve these goals was the Mathematics and Science Training 
Institute. 

Mathematics and Science Training Institute 

We're t rain in the teachers in one part of the hnildini^ and working with 
students in another It's great for the students to see their teachers up on 
Saturday morning excited about math and science. — APS mathematics 
and science coordinator 

The Matiiemati :s and Science Training Institute (MSTI) opened in the 
fall of 1990. MSTFs overall goals were to enhance the teaching of math- 
ematics and science in the middle grades and to increase the number of 
students entering high school who were interested in pursuing advanced 
courses in these subjects and were prepared to do so. Located in the King 
Middle School, MSTI has two major components: a professional devel- 
opment institute, offering teachers training in innovative approaches and 
strategies to teaching science and mathematics, and a Saturday Mathe- 
matics and Science Academy, offering students mathematics and science 
enrichment and support services. Classes for both teachers and students 
take place on Saturday mornings throughout the school year. 

Professional Development Institute 

The goal of MSTTs professional development institute is to enhance 
the effectiveness of middle-grades teachers in providing mathematics and 
science instruction. Specifically, the objecti\'e is to increase the number 
and quality of hands-on experiences offered to students in mathematics 
and science. At MSTI. mathematics teachers receive training in new 
teaching methods and content, the use of computers and calculators, cre- 
ating data bases and spreadsheets, and desktop publishing. They undergo 
special training in strategies to use technology creatively to expand and 
deepen the mathematics curriculum. Teachers also receive training in 
helping students progress from arithmetic to algebra and in teaching alge- 
bra effectively. This training uses the methods and approaches of the 
Algebra Project.'*' Science teachers participate in intensive training in pro- 
moting acti vity-based science. In a two-semester course, teachers perform 

riic Resources sccticn a»nuiins ;i dcscripuon ihc \liiohni Phmcci and (»t ilu* (Ulk r cuiTiciihi .uid 
pKJLT.iiiis I tor uliich inlnrniaiH^Ji u;is available i nk'ntitmal throiipluuu Ihis rcporl 
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as many as 30 experiments. As the APS mathematics and science coor- 
dinator, who was also the MSTI director, put it: 

Teachers need hands-on experience as much as students do. If you 
want to get teachers to do experiments in the classroom, you have 
to put them in contact with people who already know how to do 
those experiments. 

Toward the end of the second semester, teachers in the professional 
development component are brought together with the students in the Sat- 
urday Academy. According to the MSTI director, "The Institute becomes 
a practicum. The teachers become student teachers again to see if they can 
perform the experiments they've learned." Teachers agree that such expe- 
riences are invaluable. One teacher said, ' \ feel like a student again at 
MSTI. You really need ongoing opportunities to retool. Teachers can get 
rusty." MSTI also offers teachers important opportunities for collegial 
interaction and networking. The principal of one of the participating 
schools explained: 

The Academy provides teachers with a collegial atmosphere. They 
start to hang out together. They don't talk about how to keep stu- 
dents' attention anymore — but about how to get a tough math con- 
cept across to them. 

By December 1992, all mathematics and science teachers at the two 
original IJSSAMP schools and at two additional schools — C. W. Long 
and J. D. Price Middle Schools — had participated in training. Two mas- 
ter teachers (APS high school teachers), collaborating with faculty from 
Clark Atlanta University, provided the training. Participating teachers 
received a stipend and staff development credits. 

71ic Saturday Mathematics and Science Academy 

The stroni^est ihint^ about the Saturday Academy proi^rain was the w ay in 
which the curriculum was delivered. We made everythiu^ as active as 
possible. We put skills iu con /rete form. — Saturday Academy director 

MSTFs Saturday Mathematics and Science Academy offers middle- 
grades students mathematics and science enrichment and supports. The 
program, modeled after the nationally acclaimed Clark Atlanta University 
Saturday Science Academy, pro\ ides students in grades 6-8 hands-on sci- 
ence, mathematics, and computer instruction on Saturday mornings 
throughout the year. In 1991-92, 200 students were enrolled (50 per 
school), and an average of 16."^ students attended each Saturday. Students 

2i 



14 



NEW EQUATIONS 



are selected from participating schools on the basis of interest, and the 
principal makes the final selection. A core committee of involved parents 
helps with recruitment. In fall, 1992, this committee had 18 parents, 15 
of whom enrolled in a MSTI computer literacy class that paralleled a 
class provided for teachers. 



Sfiulnus perform in wicncc cxpcrimrnts (or fun and pri:c\ duriiii: Matii/Scicncc carnivol 

While attendance at the .Acadcm\ was initially poor, it grew dramati- 
cally after the Academy offered breakfast and lunch. A typical Saturday 
at the Academy begins with a hot breakfast. According to director, **A 
whiff of those biscuits alone would keep you coming back for more!" The 
hot lunch has improved student attention span (a cold lunch was initially 
provided), and. the threcior observed, "makes it more festive and pleas- 
ant. The students love to eat together and share their experiences of the 
previous week.** 

The original schedule of classes called for three classes — science, 
mathematics, and computers — from 8:.^0 a.m.- 12:00 p.m.. but experi- 
ence proved that the classes were too short. The program planners revised 
the schedule to include two longer classes each Saturday, with each class 
being taught at least once in two weeks. 

The director describes the major goal of the Academy in terms of math- 
ematics as follows: 

We do everything from a hands-on perspective to make the students 
love math and to help them to achieve in math. W^e don't use a text. 
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but we do gi\'e homework, and we give students ail kinds of awards 
and praise for completing assignments. 

The first-semester curriculum includes number operations and compu- 
tations, estimation, and exploring relationships between whole numbers, 
fractions, decimals, ratios, and proportions. The second semester covers 
algebra, geometry, and statistics. Students work individually and in 
groups exploring, conjecturing, analyzing, and applying mathematics in 
both a mathematical and a real-world context. The director reports: 

Everything is "Discover this and discover that." We don't tell the 
students how many degrees there are in a triangle: we ha\ e them dis- 
cover the number of degrees in a triangle by measuring the angles. 
They measure the length of the hypotenuse and the other sides, and 
discoN er the relationship between the two. What better way to teach 
measui'ements than to ha\'e students measure? 

Typically, one activity includes many components and leads to more 
abstract concepts and skills. For example, to determine the validity of 
Leonardo da Vinci's claim that a man's height equals his arm span, Acad- 
eir.y students measured heights and arm spans: recorded and charted the 
data: made scattergrams: determined the relationship between heights and 
arm span, and the slope of the line connecting the two: and expressed this 
relationship as an equation. Lastly, students used calculators to confirm 
solutions they had already v\ orked out. 'This v\ay,'' the Academy director 
explains, "the students could really see the connections. It is so important 
for them to discover things rather than to be told/' 



Students iisini^ lumds-on appwm h ttf solviiii^ math problems (lunni* Saturday Academy 
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In the computer course, students learn data base, word processing, 
spreadsheet, and computer programming. Teacher collaboration ensures 
that concepts learned in the computer class support those learned in the 
mathematics class. Students also learn desktop publishing in a lab set up 
for that purpose (with support from, among others, the local unit of Apple 
Computers and the local Ford Motor Company). 

The science curriculum is as activity-based as the mathematics curric- 
ulum. Students explore physical science by measuring mass and \olume 
(in metric units): determining the properties of matter: studying the den- 
sity of solids and liquids: classifying matter through use of the periodic 
table (identifying elements, compounds, and mixtures): determining rela- 
tionships between solubility and temperature: and classifying substances 
as acids and bases, using known or unknown substances, such as house- 
hold products. Students also study work, power, and simple machines: 
light, observing the separation of colors: and the principles of bridge 
building (the beam and truss). 

Academ\' staff currently number six: three master teachers and three 
teachers trained at MSTI. A master teacher and teacher trainee are paired 
in each of the Academy's subject areas — mathematics, science, and 
computers. One of the keys to success, according to the director, is enthu- 
siastic and well-trained teachers: "Our staff are well-versed: the} are 
comfortable with hands-on applications. Our teachers grow with the kids 
— they become better teachers." 

Students speak enthusiastically of the bencHts of the Academy: 

When I came here. I didn't think I would be able to do the work — 
I thought it would be too hard. But as I got to know the teachers, they 
helped me and stood b\ me. My teachers taught me to believe in 
myself and to take learning seriously. They helped me to do 
advanced work, and as I learned, I had fun. I grew to believe in 
myself, and I got so I could do problems in my sleep! 

What I learned at the Saturday Academy helped me with my class 
work and my schoolwork. It w ill help me next year when I take alge- 
bra. The way the program encourages us to want to learn is great! 

iiesides classes in mathematics, science, computers, and desktop pub- 
lishing. Academy students attend seminars in career awareness and go on 
field trips focusing on careers in science and technology — for example, 
to the nearby space Hight center. Equally important, students learn about 
the contributions of Africans and African-Americans to mathematics and 
science, which Academy staff view- as crucial to helping students make 
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a connection with mathematics and science. This information is inte- 
grated both into the regular curriculum and into the weekly closing cer- 
emonies. Typically, closing ceremonies also include value lessons, self- 
esteem exercises, and student recitation of the Academy motto: ^'We are 
preparing ourselves to be winners right now and in the year 2000." The 
Academy director describes one of these closing ceremonies vividly: 

We were in the middle of our closing ceremonies when the science 
students came out a little late. This wasn't unusual — they are often 
late because they are determined to finish those experiments. They 
had been observing the separation of colors in a class on chromatog- 
raphy. They came out holding up pieces of wood with strips of paper 
— with all kinds of color. They were so excited! They marched right 
down the aisle — it was festive, like a parade. Well, we just had to 
stop and acknowledge them. They were so proud of w hat they had 
accomplished. They gave a whole lesson on the separation of colors 
right there. 

Other Activities 

In addition to establishing MSTI, the Atlanta USSAMP project under- 
took several other activities to improve the mathematics and science 
achievement of African-American and female students. These included 
providing increased student supports for mathematics and science and 
introducing middle-grades students to algebra. 

To provide tutorial and enrichment support for students, the project 
developed after-school and summer programs. The after-school centers in 
King and Kennedy provided mathematics and science enrichment, coun- 
seling, and self-esteem activities. Teacher-supervised college students 
staffed the centers, which students could use on a voluntary basis, 
USSAMP also developed a summer enrichment program, tiie major com- 
ponent of which was the Summer Science and Mathematics Acadeiny, a 
half-day program staffed by two high school mathematics and science 
teachers. For iwo summers, 240 King and Kennedy students participated 
in the program, which gave students hands-on instruction in science, 
malhem.atics, and language arts related to mathematics and science. 
Although successful, this program faces an uncertain future, given fund- 
ing difficulties. 

The Atlanta project also sought to enhance the capacity of Jiialhemalics 
and science teachers in King and Kennedy to teach algebra. Fourteen 
teachers in the two schools completed 100 hours of training during the 
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spring and summer of 1990 lo improve their coiiipeiency in this area, A 
professor from Clark Atlanta University assisted with the project, which 
used the Algebra Project approach. Under USSAMP, the Algebra Project 
developed a guidebook, MARTA-LINE Algebra (Moving Algebra Rapidly 
lo Ailanta Middle Schools), The guidebook was supported in part by 
Atlanta's Metropolitan Area Rapid Transit Authority (MARTA) and 
included exercises based on the transportation system: for example, the 
transportation line was used as a number line. The USSAMP MARTA- 
Line Algebra Project was featured in a television series "Restructuring lo 
Promote Learning in America's Schools." Ultimately, MSTI incorporated 
the Algebra Project methods into its program. 

USSAMP Continued 

Four middle-grades schools are currently involved in MSTI. Institu- 
tionalization plans call for the addition of more middle schools every year 
through 1995, by which time APS hopes to have involved all middle- 
grades schools. Ultimately, four MSTI sites are planned whei'e every 
middle-grades student can receive enrichment in mathematics and sci- 
ence, and every middle-grades mathematics and science teacher can 
receix e professional development. It is hoped that APS staff development 
funds and APS Parenting Center funds will help support this expansion, 
and that other elements of the program — like the hot meals which school 
funds cann(ji pay for — u ill receive funding IVom local organizations and 
industries. Plans are also underway to develop mathematics and science 
olympiads. These will follow the World Olympics format and will serve 
as a forum for students to demonstrate the reseiirch and jirohlem-solving 
skills they ha\c learned both in school and in the Saturday Academy. 



CHAPTER THREE 

THE CLEVELAND USSAMP PROJECT 



One of the USSAMP activities I felt best about , . . was the science 
and math olympiads. They wefe planned solely by teachers and 
involved collaborations between the two schools and between the 
scieiwe and math departments in each schotd. The olympiads 
allowed students to i^ain exposure and e.xperieiwe. They incorpo- 
rated both conipetilion and self-esteem. — USSAMP teacher 

Introduction 

Clc\ eland Public Schools (CPS) is ihc largest school system in Ohio 
uilh 127 schools, 19 of which are intermediate schools. The school dis- 
trict is 70 percent African-American and 30 percent white. The district 
has a history of providing innovative, nontraditional oppoHunities for stu- 
dents. Among these are a \ariety of theme and magnet schools at the high 
school and middle-grades levels, including the Cleveland School of the 
Arts (grades 4-1 2). emphasizing music, dance, and theater: the Cleveland 
School of Science (grades 0-12). featuring nontraditional approaches to 
teaching science and related technologies: and a technology magnet 
school, in which students learn basic skills by using computers and other 
technology. 

The school district has a \ariety of strong collaborations with local 
business and industry, the largest of which is the Cleveland Initiative for 
Hducation. Hiis includes a scholarship program that assists students in 
grades 7-12 on the basis of academic achievement: a school-to-work pro- 
gram, which provides Job training and placement: and Education Part- 
ners, which pairs schools with businesses that provide them with a range 
of academic and nonacademic supports. Given its history of providing 
students with a variety of educational programs. CPS viewed USSAMP 
as an excellent \ chicle for improving middle-grades mathematics and sci- 
ence education. 

The Planninj» Period 

The Cleveland planning team formed late in 1988: it consisted of the 
district science and mathematicr; supervisors, one middle-grades mathe- 
matics and one middle-grades science teacher, the director of general edu- 
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cation, and a member of the CPS Research and Analysis Department, The 
group held a two-day planning retreat in January 1989. Among other 
things, the retreat produced a set of objectives designed to train teachers 
to move from teaching arithmetic mechanics to teaching mathematical 
concepts and problem soh'ing, and from a textbook-focused science to an 
acti\'ity-based approach. Following the retreat, the team drafted a pro- 
posal for achieving these objectives, and the project began in August 
1989. During the planning period, a 3()-member advisory committee w as 
formed. It included representatives of the Office of Youth Developments 
the TRW Corporation, Cuyahoga Community College, the Cleveland 
Parks and Recreation Department, and the Cleveland Education Fund, 

The Target Schools 

Rarly in the planning period, two middle-grades schools — Central and 
Lincoln hitermediatc Schools — were chosen to become demonstration 
sites for modeling activity-based, student-centered instruction in science 
and mathematics. In 1989. Central had 615 students, of whom 60 percent 
were African-American and 40 percent were white: Lincoln had 490 stu- 
dents, of whom 41 percent were Latino^ 37 percent were African- 
American, and 17 percent were white. The schools were a\erage in terms 
of student achievement. 

The department chairs in matliematics and science from both schools 
had been involved in the USSAMP planning process. The Central math- 
ematics chair was also involved in a district prealgebra project, and one 
of the science teachers at Lincoln was the only teacher in Ohio trained in 
Activities to Integrate Mathematics and Science, an interdisciplinary 
approach to teaching those subjects. Together, the two schools had 17 
mathematics and science teachers, and each school had an enthusiastic 
core group of teachers eager to use the grant to implement activity-based 
approaches in mathematics and science education. 

Middle-Grades Mathematics and Science Education 

The assessment of middle-grades mathematics and science education 
undertaken during the planning period revealed a situation similar to that 
in the other two USSAMP cities and the country as a whole. In generak 
instruction was textbook-bound and limited to lectures, with no labora- 
tory experiences provided in mathematics and few such experiences in 
science. Furthermore, teachers had limited training in activity-based tech- 
niques and provided little such instruction, although the district had pur- 




CLEVELAND 



21 



chased hands-on materials, computers, video cameras, and a VCR for 
each intermediate school science department. 

On the other hand, the assessment cited the newly revised, activity- 
based mathematics and science curricula and a number of successful pro- 
gram.s and collaborative initiatives. These included a program involving 
CPS, Ohio State University, and the Ohio Board of Regents to introduce 
all students to prealgebra; Invent America, a program designed to stimu- 
late creative thinking and problem solving: Family Science Saturdays, a 
program at the elementary level, designed to involve parents in their chil- 
dren's science education; and the Cleveland Science and Mathematics 
Collaboratives, which brought together secondary school science teachers 
and local scientists from industry, universities, and education-related civic 
organizations. 

Program Description 

The major goals of the Cleveland USSAMP project were to improve 
student achievement in mathematics and science: increase the number of 
African-Americans, Latinos, and females enrolling in higher-level math- 
ematics and science courses: and enhance student awareness of potential 
careers in mathematics, science, and technology. To achieve this, the pro- 
ject undertook the following programs and activities: 

• .^n activity-based, student-centered program of instruction in 
mathematics and science, to be used with the proposed revised 
science and mathematics curricula 

• Ongoing professional development to enhance the curricula 

• Science and mathematics clubs, fairs, and competitions 

• Career awareness activities 

• Self-esteem activities 

• Compilation of a resource guide to assist teachers in implement- 
ing the studcnl-ccntered instruction 

• Sessions to involve parents in their children's mathematics and 
science education 

Aciivity-Bascd Instruction 

Science and mathematics classes in project schools offered students a 
variety of activities to provide them with hands-on learning experiences. 
In science class, students worked in teams, studying the effect of heat on 
compounds and of smoking on the respiratory system: and the difference 
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between compounds and mixtures, and between various types of solu- 
tions. In mathematics classes, teachers encouraged students to pose ques- 
tions, solve problems, and apply mathematics skills to everyday situa- 
tions. Newly purchased equipment — computers, calculators, experiment 
kits, overhead projectors, computer games, and microscopes — enhanced 
both mathematics and science classes. The project gave every USSAMP 
student a scientific calculator, and teachers demonstrated calculator oper- 
ations by means of an overhead projector. 

The project undertook major efforts to integrate mathematics and sci- 
ence skills and learning. As one science teacher put it: 

USSAMP said to us, "You can hook up with the math department." 
It encouraged us to find opportunities for working together. 

At one school, students conducted a soap-making experiment in sci- 
ence class and then used mathematical concepts to determine the volume 
and surface tension of the bubbles. One science teacher described the 
effectiveness of the project's integration of mathematics, science, and 
technology in this way: 

We were all in\'olved in the use of scientific calculators. When I 
required students to use a function in science iab, I knew they had 
learned how to use it in math. I take it for granted now, It's a nice 
feeling to get to that level — technology in the classroom, not just 
science or math. 

Other Mathematics and Science Activities 

Various activities enhanced the program, including mathematics and 
science clubs, classroom mental mathematics competitions, a school 
banking program. Invent America (described earlier), science fairs, field 
trips, mathematics and science olympiads, and Young Astronauts (a 
national netv\ork of school clubs where students receive monthly sets of 
hands-on mathematics and science activities related to principles of 
astronomy and physics). 

Students from both schools participated in the local Inveni America 
Competition, a districtwide event. Teachers attended an orientation ses- 
sion that prepared them to moti\ate and assist students in developing 
in\entions. Student in\ entions included a computerized telephone direct- 
or), a picture-window wiper and washer, a babyproof socket, a key finder, 
and a clothesline conveyor. Several inventions received awards in the 
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competition at the school level and also at the district level — the Invent 
America Showcase, 

The high points of these activities were the mathematics and science 
olympiads, two competitions involving students from both Central and 
Lincoln, which took place in the spring of 1991 . Lincoln hosted the math- 
ematics event, which featured teams of 25 students from each school 
competing through five rounds of mental mathematics. Central hosted the 
science competition, in which teams of 20 students from each school par- 
ticipated. The competition required students to compete in a ''quiz kid" 
tournament, as well as to undertake specific tasks such as testing water 
displacement with student-built boats and building paper towers. 
Involved teachers described these competitions vividly: 

After the math and .science olympiads, the students were hugging 
each other and the teachers. You had lo be there to see the expres- 
sions on the kids' faces! 



With USSAMP, the math and science olympiads were so successful, 
1 guarantee we will do them forever! And we will involve the social 
studies and English departments, and get parents involved! 




Students in nunhcmatU's ami science eompetiiions display their awards 



Career AwcircJicss Educaliou 

To he motivated, siiulcuis need to know there is a joh for them. And they 
also need lo see minority and jemah' roU' models in employment related 
to science and technoloi^w — Cleveland USSAMP teacher 
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Career awareness education was another component ol the Cleveland 
USSAMP project. Activities included speakers in mathematics and sci- 
ence classes, motivational activities, and a research project in this area. To 
facilitate the research project, representatives of the CPS Career Educa- 
tion Unit demonstrated the Ohio Career Information System, accessible 
by computer in the target schools' media centers and provided informa- 
tion about many other career resources available to teachers and students. 
Using this information base, students were involved in the production of 
two career awareness videos. Students at Lincoln researched careers, chose 
specific ones, wrote intei^vicw scripts, played the roles of interviewers and 
career models, and videotaped the interviews. In addition, nine students 
chosen as interviewers identified and inter\'icwe:l four African-American 
and female professionals. In June 1 99 1, at the 1 2th annual Telly Awards, 
the video. How to Interview Role Models, won ixit award for the school. 

Self-Esteem Building 

Self-esteem building was an important componeni of the Cleveland 
project. Members of the school-based planning teams felt that raising stu- 
dent potential to achieve in mathematics and science involved building 
students* confidence about their ability to do well in these arras. They 
viewed the grant as an opportunity to do much niore than upgrade the 
technology. As one involved teacher said, ^'Equipment enhances educa- 
tion but may not change student attitudes. We had an attitudinal focus 
first.'' 




Wavkin)^ in teams snictcnfs amdiu t vxpenmcms. learninii .wicmiflc amccpfs 
fliroui^h dim ! inuuls-on cxpcvicm c 
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Teachers used the Phoenix self-esteem building curriculum, and stu- 
dents used personal planning notebooks to help develop study skills and 
set long- and short-term educational and employment goals. Among the 
numerous self-esteem activities were a poster contest and displays of stu- 
dent work in halls and other community facilities. The credo ''If it's to be, 
it's up to me," taken from the Phoenix curriculum, was chanted before 
class and printed on T-shirts and sweatshirts which the project distributed. 
Students also created another motto: "I know I can, I know I will, I know 
I must." 

The project's approach to developing student self-esteem was active: it 
was based on providing students with multiple experiences in which they 
could develop competency and experience success. As one teacher 
explained: 

Doing motivational lectures — that is, with sports stars — doesn't 
work. Words are cheap — the kids know the reality. We learned that 
the students hated the movies that we showed them early on about 
self-esteem. They didn't want to be lectured to. But to do group 
work — in half an hour have them build a tower with strips of paper 
and paper clips and develop a skill that blows their mind, and yours, 
through accomplishments, not arbitrary words — now that builds 
self-esteem! 

Professional Development 

Both initially, in August 1989, and on an ongoing basis, teachers 
received in-service training from district mathematics and science coordi- 
nators, and from staff of the mathematics and science departments of a 
local university and the Cleveland Science and Mathematics Collabora- 
tives. Teachers, principals, and paraprofessionals from the two schools 
participated in training on a variety of the following topics: 

• The newly revised mathematics and science curricula 

• Strategies and activities designed to shift the focus in teaching 
from textbooks to aclivity-based learning, cooperative learning, 
problem solving, mental mathematics, and computer-based 
instruction 

• Strategies and enrichment activities to include parcnt^ and fam- 
ilies in their children's mathematics and science education 

• The use of calculators and other scientific equipment 
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• A number of other relevant concerns, such as assessment and 
equity issues, using the Phoenix self-esteem program, student 
portfolios, providing career information, enhancing student self- 
esteem, and incorporating career awareness information into the 
mathematics and science curricula 

Other Activities 

The Cleveland project undertook a number of other activities: 

• A resource guide of hands-on instructional activities was drafted, 
as was a resource package of guidance materials and supports for 
use by mathematics and science teachers to reinforce self-esteem. 

• Activities to involve parents in mathematics and science educa- 
tion look place, including a workshop for parents at a local com- 
munity college led by Lincoln and Central teachers. USSAMP 
staff also incorporated mathematics and science activities into 
parent meetings and school open houses. 

• A student data base on which to gauge improved student achieve- 
ment was developed. The data base included students from the 
two project schools and two comparison .schools similar in terms 
of student population and achievement. This base was used in the 
end-of-prqject evaluation conducted in the spring of 1991. 

• Teachers from the two schools attended the regional, slate, or 
national conferences of the National Science Teachers Associa- 
tion or the National Council of Teachers of Mathematics. 

USSAMP Continued 

The basic elements of the Cleveland USSAMP project are still in place 
in the two schools: increased activity-based learning: the focus on prob- 
lem solving and menial mathematics: the use of scientific calculators: and 
participation in schoolwide, citywide, and statewide competitions. In 
1990, Central students participated in the Cleveland Minorities in Engi- 
neering FoiTmi science fair and precngineering program: in the spring of 
1992, they participated in the Ohio Mathematics League competition, a 
MATHCOUNTS competition at a local college, the Greater Cleveland 
Council of Teachers of Mathematics Competition, and a schoolwide 
mathematics and science olympiad. In spring 1992, Lincoln students par- 
ticipated in the Cleseland Minorities in Engineering Forum events; their 
participation culminated in the creation of an engineering design project. 
The six sludcnls with the highest ratings received a trip to the Wright- 
Patterson Air Force Base and Challenger Museum in Dayton. Ohio. 



CHAPTER FOUR 

THE DETROIT USSAMP PROJECT 



To mc. Academic Games means believiu^ and achieving in mathe- 
inaiics. The Equations game has really helped niy mathematics 
grades. My average was B-, hut since I joined the team. Tm a 
straight A student in mathematics, — Detroit USSAMP student 

Introduction 

Delroil Public Schools (DPS) is the seventh largest school district in 
the United States. Its 256 schools serve approximately 170,000 students, 
roughly 90 percent of whom are African-American. 0\'er the years, the 
school district has adopted a number of innovative programs and 
approaches to improve the educational achievement of all its students. 
Most recently, DPS de\'cloped, and its Board of Education adopted, a 
Design for Excellence, a comprehensive plan outlining major goals to 
impro\ e the schools. The four goals of this plan are to create new kinds 
of schools, proN'iding choices for parents and students; ensure manage- 
ment and organizational effectiveness through administrative revitaliza- 
tion and professional development: guarantee student success, both over- 
all and as reflected on standardi/.ed tests: and build community 
confidence through effective outreach, increased adult education pro- 
grams, and expanded parent and community participation in the schools. 

Given the district's concerns to enhance education for all its students, 
USSAMP provided an excellent opportunity to increase students' mathe- 
matics and science achievement. 

1 he Planning Period 

hi response to AHD's invitation to participate in USSAMP, the district 
assembled a planning team, which included district-level administrators: 
elementary, middle-grades, and high school science and mathematics 
supervisors: and professors of mathematics and science from local univer- 
sities. The major activities of the planning period were assessing the 
strengths and weaknesses of mathematics and science instruction in DPS, 
planning a two-da\' retreat, designing the program, and writing the p.o- 
posal. At the retreat, the planning team was expanded to include many 
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administrators and teachers, including representatives from the five 
middle-grades schools chosen to participate in the program. 

Another activity of the planning period was the formation of an advi- 
sory board to elicit support from business and industry for the project. 
Board meinbers were representatives of the five schools, the Ford Motor 
Company, General Motors, the Detroit Science Center, the Metropolitan 
Church of God and Christ, Wayne State University, Education 2000 (an 
educational consortium), and New Detroit, Inc, (an urban coalition estab- 
lished to foster partnerships between the public and private sector). 

The Target Schools 

Superintendents from five DPS areas chose one middle-grades school 
to participate in USSAMP, This selection was based on the school's Cal- 
ifornia Achievement Test (CAT) and Michigan Educational Assessment 
Program test scores and on the area superintendcnl's sense that particular 
schools had the potential to improve instruction in mathematics and sci- 
ence and to enhance student achievement in these areas. The five middle- 
grades schools, with a total student population of 4,400, were Beaubien, 
Brooks, Cleveland, Halley, and Whitney Young, The principals in all the 
chosen schools were committed to the goals of USSAMP — also an 
important factor in selection. However, all students in the schools did not 
receive a full year of science instruction every year: many did not receive 
algebra instruction at all, and those who did, typically studied it for less 
than a year. In 1988-89, all schools had scored within a grade level of the 
national a\'erage on the eighth-grade CAT, 

Middle-Grades Mathematics and Science Education 

The planning team identified various strengths and weaknesses of 
existing educational practices in mathematics and science in the middle 
grades, and used these as guides in developing the USSAMP /'ojcct. 
Among the strengths in mathematics education was the curriculum, which 
reflected new directions in mathematics education and ongoing profes- 
sional developmen! to enable leachers to use the curriculum. One weak- 
ness was that many middle-grades mathematics teachers had not majored 
in the subject in college and had a limited background in the area. They 
lacked knowledge of new content and appropriate, elTective, and innova- 
tive teaching strategies. The planners also identified a great need for 
hands-on materials to heighten student understanding of abstract mathe- 
matical concepts. 
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In science, ihe planning team cited the existence of a citywide curric- 
ulum bolstered by a handbook of activities to infuse technology and 
social issues into the curriculum. The team also noted the ongoing profes- 
sional development of teachers and the excellent participation of DPS 
middle grades students in the Detroit Science and Engineering Fain How- 
even the team found thai middle-grades students did not receive sufficient 
science instruction: indeed, science was an elective in many schools. 
And, as with mathematics, many science teachers were ill prepared to 
leach their subject effectively. 

Program Description 

\Vc u'cnifcil to develop model lessons that \voi{ld infuse stnitci^ies 
into content. We knew that students need experiences that build on 
pri(^r know'lcdi^e and that we had to create hands-on activities thai 
help students accpiire skills and knowledi^e. But we knew we 
couhlnl stop there: we had to tnove to integrate those activities so 
that students could construct knowledi^e and reflect on that knowl- 
edi^e and apply it to real-world situations. We had to help students 
see how science and niatheiuatics applied to their personal lives and 
could lead to interesting future careers. — Middle-schools science 
supervisor and member of USSAMP planning team 

On the basis of its assessment, the planning le.*m designed a program 
with the following major goals: 

• Increase the amount of time devoted lo mathematics and science 
in the targeted schools. 

• Make the mathematics and science curricula more acli\'ily-based 
and experiential by infusing it with hands-on activities lo 
enhance student learning and achievement. The planners consid- 
ered this goal especially important, given research showing that, 
while all students benefit from participation in acliviiy-based 
classrooms, students from academically or economically disad- 
\anlaged backgrounds especially benefit from this approach. 

• Increase student awareness of the contributions of Africans and 
African-Americans to mathematics, science, and technology. 
Originally, as described in the proposal, these efforts were 
designed lo *^unravel the threads of African genius so that stu- 
dents I would I be empowered with knowledge and with greater 
self-esteem, fostering positive feelings towards schools in gen- 
eral and science and mathematics in particulan** Ultimately, this 
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focus was expanded to encompass a multicultural perspective on 
the teaching of mathematics and science, 

• Provide a transition from arithmetic to algebra, 

• Provide a major focus on cooperative learning. This concern was 
based both on research showing that leaching approaches stress- 
ing working alone or competitively may not be the most effective 
for African-Americans, Latinos, and females and on a sense that 
cooperative learning is more reflective of 'Yeal-worW situations, 

• Provide students with a range of career awareness supports, 
including increased academic and career guidance, career aware- 
ness seminars, and field trips, 

• Increase the involvement of families in their children's science 
and mathematics education. 

The Saturday Institute 

Enhanced professional development was cicarly crucial to the effec- 
tiveness of ntany of these planned activities. Consequently, the Detroit 
USSAMP project launched a major professional development initiative to 
radically change the way science and mathematics were taught in partic- 
ipating schools. A Saturday Institute w^as eslablished, in which an exten- 
sive series of professional devclopm i sessions took place during the 
winter and spring of 1990, Many mathematics and science teachers from 
USwSAMP schools attended the sessions and received stipends for partic- 
ipation. Staff from local universities and members of the AED technical 
assistance team provided the training. 

This component of the project sought to enhance existing professional 
development, keep teachers abreast of new content and innovative strat- 
egies, sensitize teachers to the needs of African-American and female stu- 
dents, and increase teachers' comfort-level in teaching mathematics and 
science. These efforts included use of the following: 

• The University of Chicago School Mathematics Program, to 
enable teachers to use the transition mathematics approach to 
provide a bridge for seventh graders from arithmetic to algebra 
and to deliver an eighth-grade algebra curriculum 

• African-American Contributions to Science and Technology, a 
scries of lessons to help teachers integrate information about the 
contributions of Africans, African- Americans, and other minori- 
ties into the curricula 
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• • vScience Helper, an on-line teacher directory providing model les- 

sons in activity-based instruction and activities to enhance the 
science curriculum 

• The EQUALvS program, a national teacher education program 
that provides methods and materials to assist K-12 teachers 
address the special instructional needs of African-American. 
Latino, and female students and to increase the achievement of 
these students in mathematics, science, and computer courses 

• Cooperative learning (the Johnson and Johnson approach) 

• Family mathematics and science programs, providing techniques 
for involving families in mathematics and science education 

• Academic Games, which utilizes game-based instruction to 
improve student mathematics attitudes, knowledge, and skills; 
and MATHCOUNTS, a coaching program entailing progressive 
competitions designed to produce high levels of mathematics 
achievement 

• Middle Grades Mathematics Project, a series of guides designed 
to help teachers develop student problem-solving skills through 
a series of activity-oriented exercises 

• Activities to Integrate Mathematics and Science, an interdiscipli- 
nary approach to teaching these subjects 

• Computers, calculators, video, and other technology designed to 
enhance the science and mathematics curricula 

At these Saturday sessions, staff were able to develop model lessons 
integrating mathematics, science, and computers and undertake "lesson 
tryouls*' for their peers and supervisors. Teachers were also able to re\ iew 
materials — such as those in Science Helper and African-American Con- 
tributions to Science and Technology — that could be best integrated into 
the new science and mathematics curricula. As a result of this extensive 
training, participating schools saw dramatic increases in the use of 
activity-based instruction: the integration of mathematics, science, and 
technology; and the use of cooperative learning strategies. One middle- 
grades science teacher summed up the positive effects of this training as 
follows: "Professional development helped me grow in my confidence in 
using computers and other technology. And when I grow, my students 
aiilomalically grow." 
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Infrequent ekisswom activities desif^ned to foster cooperative learning, students 
learned to work collaboratively to solve science and math problems 

Other USSAMP Activities 

The Detroit USSAMP also undertook numerous other important activ- 
ities to enhance mathematics and science education in the five participat- 
ing schools, including the following: 

• Increased time for mathematics and science: Under USSAMR 
the amount of instruction time for science increased to 225 
minutes a week and for mathematics to 250 minutes a week. One 
of the participating schools required that all students do a mini- 
mum of two hands-on science activities a week. 

• Piloting of the University of Chicago School Mathematics Pro- 
gram: The project introduced the transition matheinatics program 
in the five schools. To enable DPS mathematics and technology 
coordinators to train mathematics teachers, staff from the Univer- 
sity of Chicago conducted an orientation workshop in January 
1990. 

• Purchase of materials: With USSAMP funds, schools could pur- 
chase many materials to promote activity-based learning in sci- 
ence and mathematics: computers, graphing calculators, laser 
equipment allowing experiments to be projected on a screen, 
high-power microscopes, and Science Helper, 

• Family mathematics sessions: Sessions to involve families in the 
matheiTiatics education of their children took place at Cleveland 
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Middle School. These sessions were the major undertaking the 
USSAMP advisory board in conjunction with Education 2000. 
(Cleveland is located in a community targeted by both Education 
2(X)0 and USSAMP.) Other participating schools also held family 
mathematics involvement activities: as many as 100 parents par- 
ticipated in one session at Beaubien. 
• Career awareness supports: The project produced a video with 
participation of students, providing information about careers in 
science and technology and showing role models for African- 
American and female students. Career awareness activities also 
included a variety of field trips: students visited the Detroit Sci- 
ence Center, the General Motors Technology Center, and the 
Detroit Area Pre-College Engineering Program. 

USSAMP Continued 

1 our major activities that grew out of USSAMP or were greatly 
enhanced with USSAMP funds epitomize the Detroit project's ongoing 
commitment to enhancing mathematics and science education: a growing 
emphasis on project-based science; the premedical careers program at 
Beaubien Junior High; increased use of Academic Games; and greater 
participation in Detroit-area science fairs. According to a middle-grades 
science teacher. 'The common thread of all these activities is that we 
engage students in activities designed to show them how mathematics and 
science relate to their everyday lives." 

Project- Based Science 

Vndcv USSAMP, schools were able to increase and enhance their focus 
on project-based science, a special project undertaken in collaboration 
with the University of Michigan. In this experiential approach to the 
teaching of science, a series of activities driven by a central question or 
problem gives rise to new questions, concepts, and activities. Such an 
approach seeks to engage students in a set of tasks and a process that 
builds and incorporates a range of skills, such as gathering information, 
making hypotheses, assembling proofs, and using instruments. For exam- 
ple, in an examination of the question **What's in our water?" students 
discovered concepts such as watershed, freshwater treatment, wastewater 
n*eatment. recycling, and pollution. According to a middle-grades science 
teacher. *1n project-based science, the students are the scientists." 
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Premedical Careers Exploration Program 

Beaubicn Junior High developed its premedical careers program in 
response to the low interest in medical careers on a test to determine stu- 
dent awareness of and interest in a variety of career areas. In 1990, only 
3 of the 105 students who took the test showed an interest in careers in 
medicine and health. The principal of Beaubien concluded, "Students 
obviously hadn't made the connection between mathematics and science 
and future careers." 

The program introduces students to a range of medical and allied health 
careers through an ongoing partnership with a nearby vocational technical 
center and a local hospital. Students apply for the program at the end of 
the seventh grade. A student essay expressing interest — not grade point 
a\'cragc — is the major criterion for admittance to the program. The first 
\ear in which the program was offered, the administration expected 
enough applications to fill one class. Instead the program had over 100 
applications and formed two classes of 35. 

The program occupies a two-hour time block once a week. Students 
work on experiments and other tasks with a lab partner whom they choose 
for the year. According to the principal. "The point is to show students the 
force of a cooperative approach to problem solving, how working 
together enhances knowledge and is a useful tool in many real-life situ- 
ations." Students in the program wear lab coats, donated by Henry Ford 
Hospital and Medical Center, 



Snu/cn!.\ (It Bcauhicn Junior Hii^h coiistnirt an adulf'sizc skeleton as one of 
iheir assii^tnncnts in the premedical t areer.s exphnation proi*ram 
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Participants in the program gain extensive laboratory experience, con- 
ducting dissections, medical research, and written and oral research pro- 
jects based on scientific inquiry and practical applications. The program 
includes a component at Crockett Vocational Technical Center This com- 
ponent exposes students to a variety of health professions, including phar- 
macy, nursing, medical records, histology, medical laboratory assisting, 
and dentistry. Students clock in at the school and follow older students in 
one of these career areas. Students in the program also gain exposure to 
a range of health professions through speakers and field trips to collabo- 
rating health and medical facilities. 

The program has sexeral important foci, including a strong emphasis 
on physiological systems and processes. Students learn through the use of 
manipulatives, dissection of preserved specimens, and working with torso 
models with removable organs. One task requires students to construct a 
paper adult-si/e skeleton, bone by bone, without written instructions. 
Computer applications is another important part of the program: one 
interactive software program allows students to play the part of a doctor 
on hospital rounds, encountering actual problems and making decisions 
about patient care. 

Participation in the city science fair is an important part of the program. 
Students study issues related to health, such as the relationship between 
pulse rate and exercise. All students in the program undergo CPR train- 
ing, and many have become certified. 

"initially, USSAMP provided materials and supplies for the premedical 
careers program, as well as funds for professional de\'elopment. The pro- 
gram now receives support from universities, businesses, hospitals, sci- 
ence grants, and Crockett Vocational Technical Center. According to the 
principal, the program "makes theory come to life through community 
outreach and coUabcM'ations." it has increased student interest m medical 
and other allied fields careers: on the most recent test of student interest. 
5H students in the program and 12 outside it chose such careers. 

Bcaubien Junior High also offers students a number of other career 
exploration programs, including ones in engineering, computer science, 
and lelc\ision and radio broadcasting. 

Ac'dclemic Gcinics 

Ac ademic Canu's arc tcnijlc. It helped nic with mathematics ami 
I'Mi^lish. Without it, I woidd not he in ali^ehra today. — USSAMP 
student 

Academic Games, another activity that was enhanced under USSAMP, 
utilizes game-based instruction to improve student attitudes, knowledge. 
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and skills. A middle-grades inatheiiialics teacher, who uses Academic 
Games extensively, described them enthusiastically: 

How often ha\'e you heard students say that mathematics is boring 
and they Just can't do it — their mother couldn't do it. Well. Aca- 
demic Games is an excellent vehicle for creating a stimulating learn- 
ing environment, for improving logic and problem-solving, and for 
reaching a di\erse group of students working towards common 
goals. 

The academic games approach was developed in Detroit in the early 
seventies, and in 1976 training for all middle-grades mathematics teach- 
ers was provided. Presently, over 1.500 students from all levels are 
in\olved. The Detroit USSAMP project chose to focus on the mathemat- 
ics games, particularly Rtiuations, in which students learn mathematical 
skills and algebraic ideas: Onsets, which introduces students to set theory: 
and Wff'N Proof, which teaches symbolic logic and develops students' 
higher-order thinking skills. Students work cooperatively in teams in 
these games. Teams contain students with various abilities, who teach 
each other the skills ^-^eded. The games grow in complexity as the play- 
ers' understanding matures. 

Teams engage in monthly competitions with schools throughout south- 
eastern Michigan, Once a year they participate in the statewide Super 
Tournament of the Michigan League of Academic Games (MLAG) and 
in the National Academic Games Olympics; DPS students have done 
extremely well in both, A Detroit team won its first national cliampion- 
ship in mathematics in 1978, and in the words of the middle-schools sci- 
ence supervisor, "After that our students Just kept winning and winning!" 
At the I7ih annual MLAG, in March 1991, teams of middle-grades stu- 
dents from DPS won 25 division championships in mathematics and 
logic. Students from one of the USSAMP schools, Halley Open Middle 
School, won move championships than students from any other school. 

Students are enthusiastic about Academic Games, One student said: 

All students should have Academic Games, It provides a very pos- 
itive experience, 1 have learned how to be a good winner and loser, 

I liave discovered some interesting applications in matliematics and 
discovered that learning can be fun. 

Another student commented: 

Academic games has not only taught me math, grammar, and logic. 

II has also taught me self- control. It has taught me how to have self- 
esteem and be humble at the same time. 
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I think Academic Games promotes growth, spiritually and mentally. 
You get a sense of pride and self-worth. 

Increased Achievement in the Metropolitan Science Fair 

Under USSAMR participation of targeted schools in the Metropolitan 
Detroit Science and Engineering Fair also increased. Overall, there are 
eight fairs, with all public, private, and parochial schools in three counties 
competing. DPS students have been extraordinarily successful in these 
fairs. In 1992, in which 92 schools participated, DPS students won 1,364 
awards, including 264 gold awards (which include the grand prize, and 
first-, second- and third-place prizes). Halley Open Middle School has 
been particularly successful in this event. In 1987. the first year in which 
Halley competed, it won 28 awards, seven of them gold. In 1992, Halley 
students entered 71 projects, and every project received a prize, including 
36 gold — more than any other school received. One class alone, of 35 
students, won 18 prizes, including 10 gold. 

Cooperative learning is an important aspect of how science is taught at 
Halley. In science class, students work in teams: each team is assigned a 
particular task to accomplish and then reports to the entire class. Accord- 
ing to the school's principal, this approach "shows students the power that 
cooperative learning brings to the class" and lies at the root of the 
school's cxtraoaiinary success in the fair: 

Cooperative learning is the key. When kids do it themselves, when 
they support each other, they realize that as a group they can do it 
on their own — they can do it without teachers. When they work 
together, they become — not a\'erage — but great! 
This faith in students is the foundation of DPS's continued efforts to 
enhance mathematics and science education for all its middle-grades 
students. 
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LESSONS LEARNED 

All three USSAMP projects undertook evaluation as part of the condi- 
tions of the grant. As of fall 1992, Cleveland and Detroit had completed 
their evaluation. The Atlanta project will complete its major evaluation by 
the end of 1992 and a follow-up longitudinal study in the spring of 1993. 

Both the Cleveland and the Detroit evaluations found that the projects 
had helped teachers integrate activity-based instruction and self-esteem 
and career awareness activities into their educational programs. Both also 
concluded that the projects had generated enthusiasm for mathematics 
and science among teachers and students alike, and improved student 
knowledge of possible careers in science and technology. In Detroit, the 
number of students from the junior high school with the premedical 
careers exploration program applying to the collaborating technical voca- 
tional center has increased; and in Atlanta, the number of students apply- 
ing to magnet high schools in mathematics and science, computers, and 
engineering has grovvn markedly. Further, the responses of students, 
teachers, and administrators throughout this report reflect the benefits of 
the approaches epitomized by USSAMP. 

A wealth of information and lessons emerged from the USSAMP expe- 
rience. These lessons are useful for any program geared to enhancing the 
academic achievement of students who traditionally have not been well 
served by the schools; specifically, they pertain to initiatives aimed at 
enhancing middle-grades mathematics and science education. Some of 
the lessons derive from barriers that projects encountered in initiating and 
implementing activities. For example, all three USSAMP cities experi- 
enced at least one change in superintendent during the course of the pro- 
ject. All three projects also needed more time to plan and implement 
activities than the grant allotted. 

Summarized below are many of the lessons and experiences of 
USSAMP activities. This summary also includes the experiences of other 
schools, programs, and districts invoh ed in the reform of matliematics 
and science education, as described by individuals who attended the 
USSAMP conference in May 1992. The summary is based, in addition, 
on the experiences of other schools and districts working on middle- 
giades mathematics and science education, with which AHD has worked 
in recent years. Some of these lessons pertain to undertaking middle- 
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grades malheniatics and science reform activities, and some pertain to 
undertaking educational reform activities in general. 

An Underlying Vision 

An underlying vision must inform efforts to improve the mathematics 
and science achievement of African-American, Latino, and female stu- 
dents. This vision must be fueled by high expectations of all students and 
by the conviction that African-American, Latino, and female students can 
attain high levels of achievement in mathematics and science, given 
effective teaching and supports. All those involved in the mathematics 
and science education of youth must help to develop this vision: school 
and district administrators: teachers: parents, students: and representatives 
of community-based organizations, businesses, and industry. Without 
such an underiying vision, changes in curricula, leaching, and assessment 
are likely to be add-ons to existing practice rather ihan fundamental 
changes. 

The Importance of District-Level Support 

Strong leadership at the district level is critical to reform efforts. Ide- 
ally, there will be an individual at the district level who can articulate the 
vision and keep it in the forefront, especially when barriers arise. In the 
absence of a major commitment at the district le\'el, programs at the 
school le\et suffer, even with the most enthusiastic principals and teach- 
ers. In many cases, althoup not always, a committed individual at the 
district level can help eli, Ue bureaucratic problems that inevitably 
arise in any large school system and can network among district staff and 
secure valuable additional resources. As a member of the AED technical 
assistance team put it: 

It is important to have someone at the district office with the vision 
which remains intact no matter how many obstacles arise, someone 
who has the power to get things done — who can cut through the 
red tape. The \'ision remains no matter how many changes occur. 

Committed support at the district level is also crucial in terms of sus- 
taining programs through changes in superintendency, mobilizing support 
for policy changes, and institutionalizing effective programs. 
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The Building Principal 

Such a vision also must exist at the building level. A district-level coor- 
dinator expressed it thus: 

We have to have a vision in the district office, but we must also 
involve the school. I can't make the vision a reality from my office. 
It has to become reality through work at the school. 

The building principal plays a vital role in keeping the vision alive and 
in providing support for new programs and approaches. Principals were 
especially critical in assuming ownership for USSAMR inspired by what 
one principal described as a "long love for the disciplines.'' Another 
USSAMP principal remarked: 

It is critically important to sell the program to the building-level 
principals. The superintendent runs the show, but if you want to get 
something done, you're going to have to convince the building-level 
principal that it's something worthwhile for the children — that they 
should be out there on the cutting edge. 

Many individuals spoke of the changing role of the building principal 
— both as an instructional leader and as a broker in terms of obtaining 
funding and support. One USSAMP principal said: 

We want to do things that arc good for the students, and we end up 
doing all sorts of things — looking for supports and funding, asking 
coiporations for help — because we want to help the kids. 

The Planning Period 

A number of inaividuals involved in USSAMP attested to the impor- 
tance of the planning period. Planning programs collaboratively is espe- 
cially time-consuming and often difficult for large school districts. It 
takes tiinc to develop a process for working together and for communi- 
cating effectively. 

A teacher involved in USSAMP said: 

Collaborative leadership was a new experience for us, and the way 
that AED worked with us was relatively new. We were not fully 
equipped to deal with it. 

The USSAMP projects received funding to cover a six-month period, 
but all three projects found that this amount of time was inadequate — 
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that a year of planning was necessary to initiate innovative mathematics 
and science activities. 

The USSAMP experience underscored the need to involve school staff 
— teachers and administrators — in planning innovative school-based 
projects right from the start. Teachers and principals were involved in 
USSAMP planning teams. A distri'n administrator involved in the pro- 
gram commented: 

School leadership is school leadership, and it has to be at the school 
level. We realized later that the majority of the program planning 
should have been in the hands of the building principal and his 
people. 

The Importance of Technical Assistance 

Schools and school districts need assistance in undertaking new and 
innovative programs and activities that in\'olve them in collaborative rela- 
tionships with businesses, corporations, industries, colleges and universi- 
ties, families, and community-based agencies. Technical assistance can 
help set in motion dynamic partnerships geared to bring about cffccti\'c 
and lasting educational change. Throughout USSAMP, the AED technical 
assistance team provided help to the projects through workshops, site vis- 
its, and provision of resources and information about emerging research 
and effective practices in middle-grades mathematics and science educa- 
tion. The program also provided two national conferences to give partic- 
ipating administrators and teachers oppoilunitics to keep abreast of new 
research and to share information and strategies with otiier educators 
engaged in similar work. 

Onf^oini^ Professional Development 

"You can't do anything,'' one USSAMP principal asserted, "^without 
ongoing, intensi\'e and enhanced professional development." All three 
projects made professional development a key element of their program. 
One teacher remarked. "If we are going to initiate change in this district 
... the bottom line is quality of instruction in the classroom and interac- 
tion of student and teacher." Professional development pnn ides teachers 
with ongoing opportunities to keep abreast of the latcsl research and to 
incix:ase their knowledge of appropriate curricula and teaching strategies, 
hi implementing policy shifts — such as making algebra a requirement 
for all students — districts must provide teachers with sufficient training 
in curriculum content and instructional strategies. Such training and 
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opportunities for continuous feedback and reflection can help overcome 
resistance to nontraditional approaches. 

Experience suggests that ongoing time for planning and collaboration 
among teachers is another important aspect of effective efforts to reform 
mathematics and science education — and efforts to improve teaching 
and learning in general. In addition, teachers need opportunities to net- 
work, and to attend workshops and national and state conferences. Many 
teachers spoke positively of the opportunities that USSAMP afforded 
them for sharing and networking with their colleagues. One teacher 
stated: 

One of the best things for me was the opportunity to attend state and 
national conferences: this gave me a sense of what others were 
doing and of how we measured up as a district. 

The Contributions of African-Americans, Latinos, and Females 

Teachers and administrators involved in USSAMP were emphatic 
about the importance of educating students about the contributions of 
African-Americans, Latinos, and females to mathematics and science. 
Such an emphasis is crucial, according to one teacher, to show students 
in these subgroups *nhat they have a history in these subjects ' and to help 
them make a vital connection with mathematics and science as areas in 
which they can excel. Infusing the curriculum with information about 
African and African- American contributions to mathematics and science 
was an important part of the Atlanta and Detroit projects. The Cleveland 
project emphasized present-day African-American, Latino, and female 
role models of achievement in these fields. As the dean of a collaborating 
university described it: 

It is vital for students to learn of the contribution of African- 
Americans, Latinos, and women in these fields. We have to correct 
history here. 

Access to Algebra in the Middle Grades 

One of USSAMP's major assumptions was that access to algebra was 
a critical factor in determining African-American, Latino, and female stu- 
dents' access to advanced high school mathematics and science courses 
and to careers in science and technology. Many individuals involved in 
the program corroborated this assumption. They spoke repeatedly of alge- 
bra as the ^'gatekeepef ' to advanced mathematics and science. Teachers 
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described providing access to algebra as perhaps the most important issue 
entailed in increasing the numbers of African-American, Latino, and 
female students interested in pursuing advanced mathematics and science 
courses and able to do so. A USSAMP principal stated: 

It isn'v just algebra. We're trying to teach a whole level of concep- 
tualization — but if you don't know algebra, you don't know the 
language. It's like going to a interview for a job that you know you 
can do, but everybody there is speaking a different language. 

Providing access to algebra for all students in the middle grades clearly 
represents a major challenge to many urban school systems. It involves 
rethinking and changing practices — such as tracking (grouping students 
by perceived ability, as evidenced on standaidized tests) that hinder 
access to algebra, and teaching approaches that focus on mastery of arith- 
metic facts before progressing to more complex skills. 

While the program did not specifically direct projects to eliminate 
tracking (this would have been an overwhelming task), it encouraged 
them, to take whatever measures they could to increase students' access 
to algebra. Projects undertook this in a variety of ways: by increasing the 
number of prealgebra and algebra classes; by enhancing teacher compe- 
tence and comfort level in teaching prealgebra and algebra; and by pro- 
viding tutorial and other supports to help students excel in these classes. 

Individuals involved in USSAMP projects and in other innovative 
mathematics projects have spoken of teachers' and parents' resistance 
both to the concept of algebra for all students and to eliminating tracking. 
Teachers, administrators, and parents fear that standardized scores will 
decrease if tracking is eliminated. Some school systems using the transi- 
tion mathematics approach have encountered resistance, partially because 
of the amount of writing required for both teachers and students. Many 
involved attested to the importance of ongoing professional development 
and networking to overcome these barriers. One USSAMP coordinator 
observed, "We haven't changed the mind-set of all our teachers in terms 
of their expectations of all students taking algebra, but we are working on 
it," 

Despite the difficulties, some USSAMP educators spoke persuasively 
of the importance of dealing with tracking and tracking policies head-on. 
One principal remarked: "Are wc not pioneers in this, and if not, at what 
cost to our youth?" 
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The Involvement of Families 

Activities involving families are often an important part of programs 
seeking to enhance student achievement in mathematics and science. 
Such activities frequently address parental attitudes about niathematics 
and science; some seek to allay parental concern that new approaches 
emphasizing conceptual and problem-solving skills will interfere with 
their children's learning of arithmetic facts. All three USSAMP projects 
had some activities geared to families, and participants agreed that while 
parental involvement may be difficult to accomplish, programs must 
work to keep parents involved and informed. 

A Community of Support 

"You can't do it alone," said one member of the .^ED technical assist- 
ance team. '*You need the support of families, business, institutions of 
higher learning, and the community at large. You have to create a com- 
munity for mathematics and science education.'' All USSAMP projects 
sought to develop community support for niathematics and science edu- 
cation by forging collaborations with colleges, universities, businesses, 
and industry. Collaborations with colleges and universities enhance pro- 
gram planning and professional development, and often increase the 
range and kinds of activities available for students. Collaborations with 
the business community are especially important in efforts to convince 
students that achievement in mathematics and science can lead to future 
careers. 

Activity-Based Instruction 

Repeatedly, individuals in\olvcd in USSAMP said that making the 
teaching of niathematics and science activity-based and student-centered 
was the key to enhancing the achievement of African-American, Latino, 
and female students. Similarly, many spoke of enabling students to make 
connections between mathematics and science and real-world situations. 
One district coordinator asserted: 

You have to help students construct mathematics and science knowl- 
edge from their own experience. They have to see that what they arc 
learning in the classroom has a meaning in their everyday lives. 

A number of teachers also felt that fostering cooperative learning among 
students is crucial — both because ^\>f the power such an approach 
unleashes in the classroom" and because cooperati\ e learning and work- 
ing in groups help de\clop skills needed in many on-the-job situations. 
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Buildm}i Student Confidence 

The USSAMP experience illustrated the iiiipoiiance of building stu- 
dents* confidence and self-esteem in mathematics and science. An impor- 
tant part of this is helping students to understand that, as one principal put 
it, "Learning and achievement in school are the consequences of effoH, 
not innate ability.'' USSAMP staff described giving students multiple 
opportunities to build competencies and experience success in mathemat- 
ics and science as pivotal in building their sense of confidence. Some 
staff felt thai an important part of helping students succeed was helping 
them set long-term educational goals and understand the connection 
between present educational achievement and future educational and 
employment possibilities. 

An Ongoing Process 

The projects found that what they accomplished under USSAMP in 
planning, implementing, and revising imiovativc programs to enhance the 
achievement of youth was just tiie beginning of a continuous interactive 
process involving teachers, administrators, parents, and representatives of 
businesses, industry, and community-based organizations. In one 
USSAMP school, a teacher said that after several years of activity, they 
were "ji'st at the brink of starting this project." Another in the same site 
said: 

As a result of USSAMP, we've begun those dialogues where we all 
know what is expected of each other. We had a meeting with the 
finance people. Before USSAMP, we'd never been in the same room 
together! 

Trusting the Kids 

Perhaps most important, many USSAMP teachers, principals, and dis- 
trict administrators spoke repeatedly of the importance of having faith in 
the students, listening to them, and asking for their input. One teacher 
reported: 

I asked the students at the end of the year to list what things they 
liked. I found out that they liked the same things uachers liked — 
to take ownership, to be involved in planning, to be allowed to dis- 
cover things nuher than to be told. 

One principal expressed this feeling — and the feeling that was the foun- 
dation of USSAMP — most movingly when he said: 

These kids are powerful! You might not know it if you judg^ by 
appearances. You might shut some doors. You have to listen to the 
kids. You have to trust them! 
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This section contains information about many of the curricula and pro- 
grams mentioned throughout this report, as well as about other valuable 
resources for educators and administrators seeking to improve middle- 
erades mathematics and science education. 



CIRRICT'LUM 
PROGRAM 



DESCRIPTION 



CONTACT 



Academic Games 



Academic Games was developed in 
1*^^71 by Gloria Jaekson. head of the 
mathematics department at Pelhani 
Middle School in Detroit, with the 
assistance of Layman Allen, profes- 
sor of law nt the University of 
Michigan. 

Academic Games utilizes game- 
based instruction to improve student 
attitudes, knowledge, and skills. The 
major goals arc to provide a stimu- 
lating and motivating environment: 
to make learning fun and effective: 
to increase suident ability to think 
logically: to reinforce and extend 
student understanding of subject- 
area concepts and skills: and to pro- 
vide students from diverse back- 
grounds an opportunity to share 
ideas and uork toward common 
goals. The games are structured for 
different levels of competition: 
uithin a classroom, students com- 
pete against each other, and teams 
from participating schools compete 
in citNuide, statewide, and national 
t(nirnaments. 



Ms. Gloria Jackson 
Supcr\ isor 
Middle School 
Mathematics 
Detroit Public Schools 
School Center Building 
5057 Woodward St., 
Rm. 932 

Detroit, MI 48202 
(313) 494-1615 



The subject areas include mathemat- 
ics, language arts, social studies, and 
symbolic logic. Games grow in 
comple\il\ from primary grades 
through college. 
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African-American 
Contributions to 
Science and 
Technolog>' 



Algebra Project 



This booklet \sas de\eloped by u 
icnni of Detroit Public School sci- 
ence teachers and supervisors, h 
includes strategies for teaching the 
contributions of Africans and 
Africaii-Anichcans to science. Its 
ultimate goal is to dispel and correct 
the racist errors of omission and 
commission in historical accounts 
and leaching of progress in science. 
The booklet provides activities, 
detailed background information, 
and historical perspectives. 

The Algebra Pnfject. Inc., is the 
wiirk o{' Robert MosCs and a group 
representing two generations of 
African-A\merican activists who 
came together to address the crisis in 
maihcmaiics education among 
inncr-cit\ students. One of their pri- 
mary goals was to bridge the con- 
ccptual gap many students experi- 
ence between arithnietie and 
algebra. The Project's transition cur- 
riculum for sixth-grade mathematics 
has been successful in preparing stu- 
dents for college preparatory- high 
school courses. 



Juanita Clay Chambers 
Supervisor 

Middle School Science 
Detroit Public Schools 
School Center Building 
5057 Woodwaixl St.. 
Rm. 932 

Detroit, Ml 48202 
(313) 494-1610 



Cynthia Silva 
Project Administrator 
The Algebra Project. Inc 
99 Bishop Allen Drive 
Cambridge, MA 02139 
617-491-0200 



COMKTS 



COMHTS — Career Oriented Mod- 
ules to Hxplorc Topics in Science — 
has a twofold purpose: to demon- 
strate to \oung adolescents that 
learning mathematics and science 
concepts can lead to a wide varict\ 
of careers; and to encourage these 
students. especialU girls, to consider 
science-related careers. Modules ol' 
supplemental lesson plans lor grades 
5-9 aim to enable teachers to bring 
communitN resource people into 
their science and mathematics 
cUisses to conduct actisitics demon- 
strating concepts thcv use in their 
careers. The COMHT Profiles pack- 
age includes biographical sketches 
of women in scicntitlc professions 
related to topics dealt with in the 
instructional modules. C()MI:TS is 
out of print, but a reprinting may be 
possible in the future. 



Dr. Walter S. Smith 

Director 

COMf-TS 

Department of 

CuiTiculum and 

Instruction 

School of Education 

rnivcrsii\ cif Kansas 

Lawrence. KS 66045 

^il3-S64-4435 
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Cooperative 
Learning Center 
(Johnson & 
Johnson) 



The Cooperative Learning Center at 
the University of Minnesota is 
focused on conceptualizing the the- 
ory of cooperative learning, con- 
ducting and summarizing the 
research on it, and translating the 
outcomes into strategics for practice. 
The Center believes that stiucturing 
classrooms to allow students to work 
together increases students' achieve- 
ment, acceptance of differences in 
heterogeneous settings, and feelings 
of self-worth. 



Cooperative Learning 
Center 

University of Minnesota 
150 PiMsbury Drive, S,E. 
Minneapolis, MN 
55455-0298 
612-624-7031 



EQUALS 



EQUALS has established nation- 
wide sites lo offer training and 
assistance lo educators. Through 
workshops that provide challenging 
and motisating mathematics acti\i- 
ties. teachers learn how to persuade 
their students that taking mathemat- 
ics in the present helps ensure more 
options in the future, EQUALS also 
encourages teachers to invite role- 
niodel panels of womc^ and minori- 
ties working in mathehiatics-based 
fields into their classrooms. 



Nanc\ Kreinberg 

Director 

EQUALS 

Lawrence Hall of Science 
Uniscrsity of California 
Berkeley, CA 94720 
415-642-1823 



Family Math Developed through EQUALS. F^am- 

ily Math i*^ designed to promote 
invoKenient of families in the math- 
ematics education of their children 
bN having parents learn and work on 
activities with their youngsters. The 
program provides training for educa- 
tors and parents who want to offer 
Family Math courses in their own 
communities, it includes aclisilies to 
supplement the school curriculum 
and materials to enable families to 
conduct these aciisilies at home. 



Virginia Thompson 
Family Math 

Lawrence Hall of Science 
University of California 
Berkeley,' CA 94720 
415-642-1823 



Family Science l-amily Science is modeled after the 
Family Math program, and is 
designed to involve parents with 
their children's science education h^- 
having parents and children learn 
science concepts together 



52 



NEW EQUATIONS 



National Council The National Council of Teachers of 
of Teachers of Maiheniaucs (NCTM) has two pub- 

Mathematics Hcalions lo provide guidelines for 

the leaching of niaihemalics. Curric- 
ulum and Evaluation Standards for 
School Mathematics establishes a 
new vision of mathematics educa- 
tion and presents criteria forjudging 
the qualitv of the mathematics cur- 
riculum and methods of evaluation. 
These 54 standards propose signifi- 
cant changes in what is taught in 
mathematics classes in grades K-12 
and explains how to evaluate the 
learning that occurs in the class- 
room. The standards are a result of 
three >ears of planning, writing, and 
consensus building among the 
NCTM membership and the broader 
mathematics, science, engineering, 
and education communities: the 
business and industry communities: 
parents: and school administrators. 

The companion document. Profes- 
sional Standards for Teachinii Math- 
ematics^ contains guidelines to help 
mathematics teachers create a suc- 
cessful learning en\ ironment for 
ever\- student and to promote the 
professional growth of teachers. lis 
four sections address standards for 
teaching mathematics, e\aluatioii, 
professional development, and sup- 
port and development of mathemat- 
ics teachers and teaching. 



National Council of 
Teachers of Mathematics 
1906 Association Drive 
Reston, VA 22091 
1-800-235-7566 
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Project 2061 Project 2061 is a comprehensive. Project 2061 

long-term reform initiative of the American Association for 
American Association for the the Advancement of 

Advancement of Science. Its ulti- Science 
mate goal is to ensure that all Amer- 1333 H Street, N.W. 
icans have the understanding needed Washington, D.C. 20005 
for life in an environment constantly 202-326-6666 
being changed by technological 
advancements. Project 2061 is 
designed to unfold in three phases: 
Phase I built a rationale for science 
education refor n, published in Sci- 
ence for All Americans. Phase II will 
develop alternative curriculum mod- 
els and Blueprints for Action. The 
Blueprints will detail necessary 
changes in U) other areas, including 
teacher education, policy, parent and 
community involvement, and equity. 



During Phase UK products of Project 
2061 will be disseminated for use by 
school districts. 



Science Helper Science Helper K-8 is a CD-ROM 
(Compact Disk-Read Only Memory) 
containing almost 1000 science and 
mathematics lesson plans and over 
20(K) activities. Taken from major 
National Science Foundation curric- 
ulum projects such as Elementary 
Science Stud> (ESS), Science Cur- 
riculum Improvement Study (SCIS), 
and Science ... A Process Approach 
(SAPA), Science Helper K-8 is a 
powerful tool for teachers, supervi- 
sors, and curriculum researchers. 
Each lesson contains an abstract, 
which allows users to search for cri- 
teria such as grade, subject, content, 
key word, and find desired lessons 
quickly. I-esson^ and abstracts can 
be viewed on screen or printed out. 
There are specific computer system 
requirements. 



Science Helper K-8 
301 Norman Hall 
University of Florida 
Gainesville. FL 32611 
(904) 392-0761 ext. 264 
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Scope, Sequence 
and Coordination 



University of Chi- 
cago School Math- 
ematics Program 



Scope. Sequence and Coordination 
(SS&C). a product of the National 
Science Teachers' Association, is 
designed to change science instruc- 
tion in grades 6-12. The basic prem- 
ises of SS&C are as follows: ( 1 ) All 
students should take the four major 
sciences biology.chemistry, physics, 
and earth/space science — through- 
out their secondar>' school years; (2) 
Science curricula should be 
sequenced appropriately, allowing 
students to begin with natural expe- 
riences they can relate to and then, 
over several years, encounter 
increasingly abstract concepts: and 
(3) The major ideas of the four sci- 
ence disciplines should be integrated 
through coordinated efforts — that 
i>, developers can design and teach a 
single integrated course or restruc- 
ture discipline-based courses. 

The llni\ersiiy of Chicago School 
Mathematics Program (L'CSMP) has 
developed the first 7-12 secondary 
matlieniatics cumculuni to fully 
implement the NCTM standards. 
The most fundamental feature of 
UCSMP is its focus on upgrading 
the school mathematics experience 
of the average student. Transition 
mathematics, the first >ear of the 
program, weaves together three 
themes — applied arithmetic, 
prealgebra, and pregeomeir> — b> 
focusing on arithmetic operations in 
mathematics and the real world. The 
use of \anables as pattern generali/- 
ers, abbreviations in formulas, and 
unknowns in problems, as well as 
\ariable representation on the 
number line and coordmaie plane, 
introduce algebra. The curriculum 
also inlnxluccs basic algebra skills, 
and connects geometry to arithme- 
tic, measurement, and algebra. 



Dr. Russell Aiuio 

Director 

Research and 

Development 

Project Scope, Sequence 

and Coordination 

1742 Connecticut A\'e, 

N.W. 

Washington, D.C. 20009 
202-328-5810 



Carol Seigel 
University of Chicago 
School Mathematics 
Program 

Department of Education 
University of Chicago 
Chicugo, IL 60637 
312-702-9770 
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